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requirement of a1KAP-dependent subcellular targeting and PKD2-
dependent Ca2+ signals for activation of KV CaMK-II. CaMK-II
activation offers a mechanistic link between left-sided KV Ca2+
elevation and the appearance of LPM spaw. Supported by National
Science Foundation IOS-0817658.
doi:10.1016/j.ydbio.2010.05.331
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c21orf59 regulates cilia motility and acts through
the PCP pathway
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Characterization of a novel mouse mutant schlei with
Sonic Hedgehog signaling and cilia defects
Kasey J. Basch, Scott D. Weatherbee
Department of Genetics, Yale University, New Haven, CT, USA
An ENU-mutagenesis screen uncovered a recessive mouse
mutant, schlei, with preaxial polydactyly and variable loss of the
floor plate in the neural tube. These and other partially penetrant
defects suggest an association with the Sonic Hedgehog (Shh)
signaling pathway. Additionally, schlei mutants are characterized by
disrupted formation of primary cilia, which have been shown to be
critical for Shh responsiveness. Ventral cell types of the neural tube
are lost or reduced in schlei, demonstrating a defect in high-level
Shh activation. Conversely, schlei mutant limbs are characterized by
ectopic activation of downstream targets of Shh signaling, suggest-
ing a loss of Gli3 repressor function. Preliminary epistasis studies
demonstrate that the schlei mutation partially rescues ventral
neural tube patterning in shh mutants, lending further support to
the hypothesis that the schlei gene product acts within the Shh
pathway. Interestingly, cilia formation appears to be affected in only
a subset of ciliated tissues in schlei, suggesting the possibility of
specific regional requirements for the schlei gene product. Future
work will focus on mapping the mutation to a genetic locus, as well
as further characterizing the mutant and the role the gene plays in
the Shh pathway.
doi:10.1016/j.ydbio.2010.05.333
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AKAP11 modulates the neural tube patterning through the direct
binding and the phosphorylation of Patched1 and Smoothened
Kazushi Aoto, Paul Trainor
Stowers Institute for Medical Research, Kansas City, MO, USA
Hedgehog receptor Pathed1 (Ptc1) and its transducer Smooth-
ened (Smo) control dorso-ventral patterning and cell survival of
neural tissue. These receptors localize and function in primary cilia
and the basal body, however, how they control these specific
processes is not fully understood. Here we report that A kinase
anchoring protein 11 (AKAP11) is expressed in the basal body and can
directly bind to and regulate the phosphorylation of Ptc1 and Smo.
Furthermore, we show that AKAP11 knockdown in the neural tube
alters dorso-ventral patterning and affects cell survival. AKAP
inhibition leads to constitutive accumulation of Ptc1 and Smo in
primary cilia and activation of PKA. Thus, AKAP11 governs neural tube
patterning and cell survival by controlling the activity of Ptc1 and
Smo in primary cilia and the basal body through PKA.
doi:10.1016/j.ydbio.2010.05.334
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Fat-Hippo signaling regulates the proliferation and differentiation
of Drosophila optic neuroepithelia
Venugopala reddy Bommireddy venkataa,b,c,
Cordelia Rauskolbb,c, Kenneth D. Irvinea,b,c
aHoward Hughes Medical Institute, USA
bWaksman Institute, Rutgers The State University of New Jersey,
Piscataway, NJ, 08854 USA
cDepartment of Molecular Biology and Biochemistry,
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TheDrosophila optic lobe develops from neuroepithelial progenitor
cells; we identify here a role for the Fat–Hippo pathway in controlling
its growth and differentiation. Mutation of tumor suppressor genes
within the pathway, or expression of activated Yorkie, promotes
overgrowth of neuroepithelial cells, and delays or blocks their
differentiation; mutation of yorkie inhibits growth and accelerates
differentiation. Neuroblasts and other neural cells, by contrast, appear
unaffected. Neuroepithelial cells undergo a cell cycle arrest before
converting to neuroblasts; this is regulated by Fat–Hippo signaling.
Combinations of cell cycle regulators, including E2f1 and Cyclin D, can
delay neuroepithelial progression, and Fat–Hippo signaling delays
differentiation in part through E2f1. We also identify a role for Notch
signaling, and an influence of Fat–Hippo signaling on expression of the
Notch ligand Delta. Our studies establish that Fat–Hippo signaling
regulates the proliferation of neuroepithelial cells, and identify
transient cell cycle arrest and upregulation of Delta as crucial for the
progression of neuroepithelial cells to neuroblasts.
doi:10.1016/j.ydbio.2010.05.335
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The effects of perturbing components of the Notch signaling
pathway on neurotransmitter phenotype and calcium channel
subunit expression in X. laevis
Molly J. McDonough, Michael S. Harper, Margaret S. Saha
Dept. of Biol., College of William and Mary, Williamsburg, VA, USA
Many defects and abnormalities affecting the brain and spinal cord
arise from the incorrect neurotransmitter phenotype specification of
neurons during development. Given the role of Notch signaling in
neurogenesis, the Notch pathway is a possible mediator of this
differentiation because of its role in lateral inhibition. We hypothesized
that Notch signaling is involved in the specification decision between
GABAergic and glutamatergic fates and that activating Notch in vivo
would result in more neurons acquiring a glutamatergic neurotrans-
mitter phenotype, while inactivating Notch would increase GABAergic
phenotypes. To test this hypothesis, we activated Notch signaling by
injecting mRNA for X-Notch ICD and inactivated Notch signaling by
injectingmRNA for xSu(H)DNA BindingMutant, an inactive form of the
transcription factor xSu(H). Embryos injectedwithX-Notch ICD showed
reduced expression of the glutamate transporter xVGlut1 and the GABA
transporter xGAT1, and embryos injected with xSu(H) DBM showed
widespread ectopic expression of neuronal markers xNBT and xVGlut1.
Calcium levels have a known impact on neurotransmitter phenotype
specification; therefore, we have characterized how Notch affects the
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expression of voltage-gated calcium channel alpha1 subunit genes.
Embryos inwhich the Notch pathway has been inactivated have shown
increased expression of these calcium channel subunits in ectopic areas,
while embryos in which Notch signaling has been over-expressed may
have differential expression of these genes in several areas of the brain.
doi:10.1016/j.ydbio.2010.05.336
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Requirements for SAO-1 protein during C. elegans development
Clare E. Howard, Ryan Shields, Valerie A. Hale, Caroline Goutte
Dept. of Biology, Amherst College, Amherst, MA, USA
sao-1 (suppressor of aph-one) is a novel C. elegans gene that we
isolated as a suppressor of a Notch-signaling defective aph-1 mutant.
Our genetic analysis of a sao-1 hypomorphic mutant, a sao-1 null
mutant, and sao-1 RNAi, suggests that normally SAO-1 function
negatively impacts the efficiency of Notch signaling in the C. elegans
embryo and germline. The strongest clue to SAO-1 molecular function
comes from its ability to interact with the E3 ubiquitin ligase protein
SEL-10, which is thought to negatively regulate Notch and presenilin
proteins by facilitating their ubiquitylation. This association has led us
to consider a model in which sao-1 works with SEL-10 to achieve
protein turnover of one or more components of the Notch signaling
pathway. Here we address whether sao-1 mutations have phenotypes
other than Notch signaling suppression. We have analyzed a null sao-
1 mutation, and found that animals are viable and fertile without sao-
1 function, but display a variety of incompletely penetrant pheno-
types, such as reduced brood size, decreased embryonic viability, high
incidence of males, and increased retention of eggs. We are analyzing
these phenotypes to determine whether the sensitivity to sao-1
function is associated with Notch signaling or SEL-10 activity, or
perhaps reveals additional roles for SAO-1.
doi:10.1016/j.ydbio.2010.05.337
Program/Abstract # 328
Functional distinctions between HOP-1 and SEL-12 presenilins in
C. elegans embryos
Rebecca Resnick, Valerie A. Hale, Caroline A. Goutte
Dept. of Biology, Amherst College, Amherst, MA, USA
C. elegans has two presenilin genes, sel-12 and hop-1, that can
participate inNotch signaling events throughout development. The SEL-
12 protein is more closely related to the Drosophila and mammalian
presenilin proteins than is HOP-1. Nonetheless, SEL-12 and HOP-1
appear functionally redundant: hop-1 and sel-12 mutants are fully
viable and fertile, whereas hop-1 sel-12 double mutants display severe
phenotypes that are characteristic of Notch signalingmutants. The same
phenotypes are seenupon removal of anyoneof the other three gamma-
secretase components (APH-1, APH-2, and PEN-2). Recently we have
discovered a surprising difference between hop-1 and sel-12 activity by
examiningmaternal presenilin function inworms that carrya leakyaph-
1 mutation (zu147). This mutation reduces aph-1 mRNA levels and
results in a truncated versionofAPH-1 that lacks its C-terminal 33 amino
acids. In this background, hop-1 and sel-12 showopposite phenotypes: a
sel-12 mutation enhances the aph-1(zu147) mutant phenotype,
whereas a hop-1 mutation suppresses it. These results suggest that
hop-1 gene activity normally has a negative effect in the aph-1(zu147)
mutant background, and may thus highlight a functional difference
between gamma-secretase complexes that contain SEL-12 versus those
that contain HOP-1. We are currently testing the idea that HOP-1-
containing gamma secretase complexes show a unique dependence on
either the C terminus of APH-1, or on high levels of APH-1.
doi:10.1016/j.ydbio.2010.05.338
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Suppression of C. elegans aph-1 mutants by increasing
mRNA levels
Phoebe Arbogast, Valerie A. Hale, Caroline Goutte
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APH-1 is one of four essential components of the gamma-secretase
complex that cleaves the Notch receptor in response to ligand
activation. APH-1 and its three partners (APH-2/Nicastrin, PEN-2,
and Presenilin) are dependent on one another for stability and proper
cell trafficking during complex assembly. Thus it is expected that
mutations that alter expression levels of any one componentmay have
significant effects on overall gamma secretase function. In C. elegans,
decreased aph-1 activity leads to Notch mutant phenotypes and to
mislocalization of gamma-secretase proteins in the early embryo. We
analyzed four different aph-1 mutations that show a range of severity
in Notch signaling defects. Using quantitative PCR, we demonstrate
that three of these four mutations result in decreased aph-1 mRNA
levels. In each case, themutant aph-1mRNA levels can be increased by
inactivating nonsense-mediated mRNA decay. For two of the three
mutants, increasing mRNA is sufficient to suppress the mutant
phenotype, suggesting that the original mutant mRNA is capable of
encoding functional APH-1 product. In the case of an aph-1 nonsense
mutant that is predicted to cause a 33 amino acid truncation, this result
suggests that the C terminus of APH-1 is not essential for function; we
will discuss the implications of this result. In a second case, we show
that a start codon mutation in aph-1 can be suppressed by increasing
mRNA levels, suggesting that functional product can be generated from
this mutant mRNA. We have extrapolated this finding to other start
codon mutations, and suggest that such mutations may generally be
suppressible by increasing mRNA levels.
doi:10.1016/j.ydbio.2010.05.339
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FGF signaling is required for parapineal formation
Joshua A. Clanton, Kyle D. Hope, Joshua T. Gamse
Dept. of Biological Sciences, Vanderbilt University, Nashville, TN, USA
The zebrafish epithalamus is a region of the forebrain consisting of
medially located pineal organ, a parapineal, and two bilaterally opposed
habenular nuclei. The parapineal emerges from the left, anterior part of
the pineal anlage beginning at approximately 30 h post fertilization (hpf)
and migrates leftward to lay adjacent to the left habenula. Parapineal
emergence is concomitantwith initiationof asymmetry in thehabenulae,
with the left habenula exhibiting greater neuropil density and expression
of certain genes compared to the right. Additionally, when parapineal
formation is attenuated, left habenularneuronsdonotproperly innervate
their targets in the midbrain. Despite its importance in establishing
epithalamic asymmetries, little is currently known about what factors
control parapineal development. One candidate is Fibroblast growth
factor 8. fgf8 is expressed within the developing epithalamus beginning
at approximately 20 hpf and persisting past 36 hpf, overlapping spatially
and temporally with the appearance of the nascent parapineal. In
addition, fgf receptor 4 is expressed in migrating parapineal cells. fgf8
mutants display a reduction in the number of parapineal cells. Treatment
of embryoswith SU5402, a smallmolecule inhibitor of Fgf receptors, from
24 to30 hpf also leads toadecrease inparapineal cell number. In addition,
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